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Boston. 96 Liberty Street, Chicago. 
Philadelphia. New York. Portland, Ore, 
Cleveland, O. New Orleans. 
STANDARD ‘ : 
, Cableways, 
High... 
O 
Speed Hoisting 
and 


- 


“\ ) Conveying 


Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 


FISKE BROTHERS REFINING CO. 


— HIGH GRADE — 
LUBRICANTS 


Hoisting 
Engines, 


Built on the Duplicate 
Part System, 





SPECIALLY MANUFACTURED FOR 


AIR COMPRESSORS, AIR DRILLS, 
STEAM DRILLS, STEAM ENGINES. 
OFFICE AND SALESROOM: 
59 WATER STREET, 
NEw York, U.S.A. 
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McNAB & HARLIN M’F’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 


Globe Yalves, Gange Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 


No. 56 JOHN STREET, - - NEW YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


120 & 122 LIBERTY STREET, NEW YORK. 








SURFACE 


me CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. Pomes. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 
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~C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 
TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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J. D. ELLER @ Gah, 


TAYLOR BUILDING, 39 & 41 CORTLANDT ST., N. Y. 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES 


ENGINES, BOILERS, MACHINERY, 
MINING AND MILLING EQUIPMENTS. 








Send for Catalogues and Estimates on what you need. 


The FOSTER 
! a) wd New “Class W” 
(Automatic) 


Pressure 
Regulator. 


The only Pressure Regulator satisfactorily 
controlling High Initial Air Pressures. 











In suecessful service on ALL the AIR- 
‘ MOTORS yet tested. 


FOSTER ENGINEERING CO., 


NEWARK, N. J 
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C. H. HAESELER CO., 
1026-1030 Hamilton Street, - - - Philadelphia, Pa. 


“Phoenix” Pneumatic Drills, Reamers and Tappers, Breast Drills, Hoists, Compressors, 
Sand Sifters and Motors. 


Everything in the line of Pneumatic Equipment. 
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mE PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of ccustruction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


121-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 


BOSTON. NEW YORK. PITTSBURG, CHICAGO. ST. LOUIS. 


National Tube Works Gompany, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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An Important Connecting Link i Compressed Air Service 
© Moran Flexible Joint 


For high pressure, indispensible. 


Tightness, safety, flexibility and durability 


assured. 


Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 


free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, KENTUCKY. 


ESfABLISHED 1858. 


* Our Name and Brand a Guarantee of Quality.” 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. -" ‘ > SPRINGS. 

TUBING. MATS. 

VALVES. = MATTINGS. 

HOSE & é GASKETS. 

rUBING. ' — PLAY PIPES. 
LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WorKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OfFIce: 10 BARcLAy St., NEw YorK. 
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Subscription, including postage, United States, 
Canada and Mexico $1.00a year. All other coun- 
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contractors. inventors and. others: interested in 
compressed air. 

All communications should be addressed to 
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London Office, 114a Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 
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Ignition in compressed air pipes, com- 
monly known as firing, was referred to in 
these columns last month. We are not 
satisfied that the question has been thor- 
oughly ventilated, hence further discus- 
sion of the subject seems advisable. Com- 
pressed air claims to be and is a safe power. 
Occasionally we hear of a case of: firing, 
which to some may appear to be a serious 
objection to the use of air; but if the 
causes are known and understood and due 
care observed, firing becomes merely a 
matter of carelessness. A building made 
of wood is not considered unsafe because 
it will burn when ignited. Compressed 
air is not inflammable, but during com- 
pression by mechanical means it is found 
advisable to use oil, and this oil, or the 
gases from it, are the sources of combus- 
tion. In most cases firing may be traced 
to the use of poor oil, but in others too 
much oil sometimes causés ignition, It is 
a common mistake of engineers in charge 
of compressors to feed oil too rapidly to 
the air cylinder. It is simply necessary to 
supply oil enough to keep the interior of 


the cylinder and the moving parts moist- 
ened. Where steam-is used there is a ten- 
dency to cut away the oil, hence engineers 
grow accustomed to feeding a larger sup- 
ply than is required in an air cylinder. 
There is nothing to cut or absorb the oil 
in the air end; in fact, it is only after a 
considerable lapse of time that oil can get 
away when fed into the cylinder. There 
is no washing tendency as with steam, and 
a drop now and then is all that is required 
to keep the parts lubricated. Where too 
much oil is used there isa gradual accumu- 
lation of carbon, which interferes with the 
free movement of the valves and which 
chokes the passages, so that a high tem- 
perature may for a moment be formed and 
ignition follow. It is well to get the best 
oil, and to use but little of it. 

There are cases where firing has arisen 
from the introduction of kerosene or 
naphtha into the air cylinder for the pur- 
pose of cleaning the valves and cutting 
away the carbon deposits. Every engineer 
knows how easily he may clean his hands 
by washing them in kerosene; and as this 
oil is usually available, we have seen men 
introduce it into the air cylinder through a 
squirt-can at the inlet valve. This isa very 
effective way of cleaning valves and pipes, 
but it is a source of danger, and should be 
absolutely forbidden. High grade lubri- 
cating oils are carefully freed of all traces 
of benzine, naphtha, kerozene and other 
light and volatile distillates. The inflam- 
mability of such oils is so acute that it is a 
dangerous experiment to introduce any- 
thing of this kind into an air cylinder; and 
if any of our readers have had an explo- 
sion 1n a case where the engineer uses ker- 
osene, it may be traced to this source. 
Closed inlet passages leading to the air 
cylinder through which the free air is 
drawn from outside the building have 
many advantages, but one seldom thought 
of is that they interfere with the tendency 
of the engineer to squirt kerosene into the 
cylinder. 

Soft soap and water is the best cleanser 
for the air cylinder, and it is recommended 
even in cases where the best oil is used. 
Long service will result in more or less ac- 
cumulation of carbon; hence it is advised 
that engineers, once or twice a week or 
oftener if necessary, fill the oil cup with 
soft soap and water and feed it into the 
cylinder as the oil is fed. 
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Liquid Air and Its Uses. 

Air is the vapor of a liquid and acts in its 
properties like the vapor of other liquids; 
for it liquefies at a pressure of 573 pounds 
per square inch with the temperature re- 
duced to —220° Fah., and upon gradual re- 
lease of pressure commences to boil at 294 
Ibs. pressure with a falling temperature, 
reaching —312° Fah. when the pressure is 
entirely released, at which temperature it 
will maintain its stability exposed to the 
atmosphere for some little time, according 
to the quantity under trial, and holding its 
intensely low temperature by its own 
evaporation until the whole is evaporated, 

The critical point for air, or the temper- 
ature above which it will not liquefy by 
increased pressure, has been stated by 
Prof. Dewar to be —220° Fah. It has been 
compressed to over 14,000 lbs. per square 
inch without signs of liquefying at ordi- 
nary temperatures, and has been used for 
blasting rock and coalat 9,000 lbs. pres- 
sure. 

Its use in physical experiments has been 
a most important one in developing the 
action of intense cold on the tenacity of 
metals, in chemical reaction and magnetic 
effect under temperatures 
that of inter-planetary space. 

The lowest temperature as yet artificially 
produced was obtained in the experiments 
of Professors Dewar and Wroblewski by 
the evaporation of liquid air by which a 
temperature of—346° Fah. was reached, or 
within 115° of the reputed absolute zero; 
beyond which, it is claimed, molecular 
vibration ceases and the chemical action 
between all substances are in abeyance. 

In physical investigation the convenience 
for obtaining and maintaining intensely 
low temperatures for a considerable time 
or sufficient for the manipulation of exper- 
iments in physical phenomena is only of 
recent date, and this has opened the way 
for the most noted expansion in the paths 
of physical research. 


approaching 
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The action of extreme cold on the ten 
acity of metals has become a most interest 
ing inquiry, with results greatly contrast- 
ing with former theories and tending to 
show a critical temperature in the tenacity 
of metals not uniform, but widely varying 
with their crystalline structure. 

Thus with steel, iron, copper, brass, Ger- 
man silver, gold, silver, tin and lead, the 
tenacity has been found to be largely in- 
creased from 60° Fah. Fah., 
mostly equal to 50 per cent., andin the 
case of than 100 per cent.; 
while the highly crystalline metals, zinc, 
bismuth and antimony, lose half their 
strength at the lowest temperature. 

A singular incident is the increase in the 
tensile strength of the fusible alloy of tin, 
lead and bismuth of 300 per cent. at this 
low temperature. 


to—295° 


iron to more 


The behavior of a magnet at the tem- 
perature of boiling liquid air has been 
found to be somewhat erratic, owing prob- 
ably to the difficulties attending such ex- 
periments; but with final results of an in- 
crease of from 30 to 50 per cent. of its 
magnetic strength by the extreme cooling 
process. 

In chemical research the field of 
tion at extreme low temperatures is so new 
that but few results of a positive character 
have been reached, owing to the chemical 
inertness of all the active 
with acids and alkalies. 


opera- 


elements, as 


At the lowest temperature yet reached, 
nitric acid has no action upon metals, and 
acids and alkalies may be mixed without 
evolution. 

A most curious physical phenomenon is 
shown in the condition of meats at the ex- 
tremely low temperature derived from the 
evaporation of liquid air; mutton becomes 
so exceedingly hard that it rings like por- 
celain when struck with an iron rod, and 
may be crushed into a fine dry powder 
with a hammer, in which muscle, fat and 
bone are undistinguishable, but mingled as 
dry sand. 
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Prof. McKendrick, in England, has 
found that microbic life in flesh is so tena- 
cious that it cannot be frozen out, even 
after exposure to—133° Fah. for four days; 
that on thawing and raising to normal 
temperature and moisture, activity of life 
is at once manifested. 

The commercial production of liquid air 
is a very important discovery, and the fu- 
ture question of economy in motive power 
may be intimately associated with this 
liquid. Compressed air, at pressures rang- 
ing from 1000 lbs. upward, is conducted 
from an air receiver through a small pipe, 
is refrigerated to expel its moisture, and is 
then conducted into the apparatus which 
liquefies it completely, without the use of 
chemicals of any kind, and it flows from 
this apparatus in a stream about the size of 
a lead pencil (in the apparatus cf Linde) 
into a glass insulated receptacle, contain- 
ing about two gallons This receptacle 
was filled in a very short time. Of course, 
being in an open vessel, liquid air has no 
pressure, but its temperature is approxi- 
mately —385° Fahr., or 445 degrees below 
the atmosphere at 60° Fahr.. Inasmuch as 
it boils rapidly on the surface, owing to its 
absorption of heat from the atmosphere, it 
looks like carbonated milk on the sur- 
face, but upon dipping some of it out 
in a glass and observing its color through 
the glass, it has very much the appearance 
of ordinary water, and about the same 
weight. Its temperature is very deceptive, 
for as it runs from the condenser one may 
allow it to trickle over the fingers fora 
short space of time, and it appears to have 
the atmospheric temperature. The truth, 
liowever, of the matter is that it does not 
cone in contact with the fingers at all; the 
hand being something like 480 degrees 
warmer than the liquid, it throws the 
liquid into a spheroidal state and inter- 
poses between it and the finger a film of 
atmospheric air. The sensation is very 
much like pushing one’s hand into a bag 
of feathers or into a mercury bath, allow- 


ing, of course, for the difference in weight 
between the mercury and the liquid air. If, 
however, you immerse your hand in the 
liquid a sufficient time to establish a con- 
tact, the flesh would be burned, the same 
as if it were exposed to 440 degrees of heat, 
measured above the atmospheric tempera- 
ture. If atest tube of 114 inches diameter; 
having a couple of pounds of mercury in 
the bottom, is immersed in liquid air, the 
mercury will be frozen solid in a few sec- 
onds, and may be hammered out and 
otherwise manipulated the same as lead. 
An alcohol thermometer of large size will 
be frozen instantly upon being immersed 
in the liquid. 

An idea of the tremendously low range 
of temperature may be gathered from the 
fact that it will take several minutes to 
thaw out the small bulb of this thermo- 
meter by covering it with the palm of the 
hand. It is one of the peculiarities of 
these substances at these low ten:pera- 
tures, that the surtaces were not sufficient- 
ly large to absorb heat fast enough to re- 
store their condition, excepting after a 
considerable length of time. 

A tablespoonful of liquid air poured on 
about a fluid ounce of whiskey will freeze 
it at once into flat scales, giving the whole 
the appearance and color of cyanide of 
potassium. This may Le emptied out ona 
table, and will remain trozen in that con- 
dition for fully fiveminutes. 

One thing that impresses one is that 
while all molecular motion is practically 
arrested at this temperature, the odor is 
perfectly distinct, showing that these par- 
ticles which stimulate the sense of smell 
are active and independent of the temper- 
ature. 

A teacupful of liquid air poured on top 
of a tank of cold water goes into its spher- 
oidal state instantly, in globules of about 
half the size of an ordinary marble, which 
fly around on the surface, leaving a trail 
of white vapor behind them. 

A haudkerchief of either silk, linen or 
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cotton, saturated with the liquid, will be 
charred and destroyed just the same as if it 
were put in an oven and browned, though 
no change of color is apparent. Its evapo- 
ration is quite slow and it may be carried 
about for a number of hours in an open 
vessel without entirely disappearing. It 
probably represents a compression of about 
seven hundred atmospheres, and would, 
therefore, in a confined space, and at 60 
degrees temperature, represent a pressure 
of somewhere from ten to twelve thousand 
pounds to the square inch. 

Liquefying air is not a new thing; it has 
been performed by exerting enormous 
pressure or by freezing air to an unusual 
degree, or by a combination of pressure 
with refrigeration. There are so many 
uses to which liquefied air can be put that 
scientists hardly know where its useful- 
ness will end if it can be produced at a low 
rate of cost in commercial quantities. 
This a new method and machine has ac- 
complished. 

Among other advantages, air in the 
portable, cheap form of a liquid, as it 
passes back to its ordinary state, can be 
used for illuminating purposes by mixing 
its escaping gases with atmospheric air in 
certain definite proportions. Moreover, as 
a driving force in the way of detonators, 
or explosive material to drive engines, 
liquid air is obviously a power that can be, 
under given conditions, profitably applied. 

Hitherto the classic example of a method 
to liquefy air and obtain oxygen has been 
that invented by Beatty and Cailletet in 
1877. With their 
with carbonic acid 


machine, one began 


gas. By means of a 
pump this gas was condensed in a tube, 
round which lay water at 10 deg. to keep 
the tube cool. The carbonic acid gas, being 
reduced to a very low temperature, passed 
from the first tube into another chamber 
with a tube in it, and in so doing fell toa 
lower temperature. Into this second tube 
was pumped at high pressure ethylene gas, 
which, in turn, fell to a low temperature, 
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owing to the coldness of the carbonic acid 
gas bathing the tube. The ethylene gas 
was then passed from the second tube into 
a third compartment and fell further in 
temperature in so doing. The third com- 
partment had likewise a tube with an air 
pump attached. Into this third tube was 
pumped oxygen gas and from the ethylene 
gas bathing it the oxygen gas reached a 
temperature of 192 deg. below zero. Finally, 
the oxygen was let out into a fourth com- 
partment, in whiclf was a fourth tube. 
The air pump attached to this fourth tube 
having filled it with condensed atmospheric 
air, the latter was so reduced in tempera- 
ture that when it in turn was released from 
the tube, its cold was 273 deg. below zero, 
and it appeared in the form of drops like 
water. 

This product, which is called liquid or 
fluid air, has a milky appearance from the 
presence of some carbonic acid gas, bub- 
bles constantly, and from its enormous 
cold emits a smoke or cloud like the top of 
a very high mountain, and will only grad- 
ually resolve itself again into air when ex- 
posed to the ordinary atmosphere. 

Fluid air costs about 10 marks (say $2.25) 
reduced. The new 
method is the invention of Professor Linde 
of Munich. 


for 5 cubic meters 
It produces the liquid for 10 
pfennigs (say 24 cents) for 5 cubic me- 
ters, and it yields the product either asa 
gas or fluid, as one wishes. This is one of 
the most ingenious pieces of mechanism 
recently known; its chief feature is its 
economy of working, for it uses air to re- 
frigerate air. After the pump has worked 
for a certain time, one turns a cock and the 
liquid air runs out at a temperature of 273 
deg. below zero. 

In Professor Linde’s method, an air 
pump of 5 H. Pp. condenses air to a pressure 
of 200 atmospheres; this air passes down a 
spiral tube and is let out in a chamber, 
causing great cold; then it rises and passes 
on the outside of the spiral tube, bathing 
it and thus cooling the new air that has 
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been pumped into the tube to take its 
place. This cooled air follows on into the 
chamber, expands and again lowers its 
temperature, then passes on up around the 
same spiral tube; but as its temperature 
has become much lower, the new air in the 
tube is still further refrigerated. This cir- 
culating process goes on, until the new air 
pumped into the tube reaches the expansion 
chamber at a temperature of 273 deg. be- 
low zero, when it drops into the chamber 
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of importance to American manufacturers. 

We illustrate the ingenious and simple 
apparatus used by Prof. Linde in Germany 
for liquefying air by a continuous process, 
in which a recompression of the cold ex- 
panded air is carried in a cycle of continu- 
ally depressing temperature with an inlet 
of cold fresh air under pressure to com- 
pensate for contraction by compression 
and cold, until a temperature and pressure 
is reached by which a portion of the air 


fr & 


—»> 














a 
























aati 

















THE LINDE METHOD OF LIQUEFYING AIR. 


Thus the air, stead- 
is made to refrigerate the 
newly pumped air more and more, until 


in the form of liquid. 
ily cooled, 


the necessary degree of cold is attained. 

Another idea, which may or may not be 
an improvement, is to have the pump and 
all parts of the machine kept very low in 
temperature. 

Air in the cheap, portable form of a 
liquid rich in oxygen can be used for many 
purposes in manufactures and the trades. 
The discovery of a cheap method may be 


liquefies and is held in the expansion 
chamber, from which it may be drawn off 
in a continuous stream, or as wanted. 

In the Linde apparatus, as shown in our 
illustration, cold compressed air at 324 lbs. 
per square inch is furnished to the appa- 
ratus at (a), which establishes through the 
suction pipe and outer coil, a back pres- 
sure in the liquefying flask (G) of about 
325 lbs. per square inch. 

The compressor (C) is of the kind used 
for liquefying carbonic acid gas; it raises 
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the pressure from the suction side of 324 
Ibs. to 955 lbs. on its force side, from 
which the expansion is obtained for pro- 
ducing the low temperature required in 
the flask (G). 

In subsequent experiments a pressure of 
3000 lbs. per square inch has been used. 

The high pressure air pipe enters the re- 
frigerator (R) into a coil immersed ina 
circulating current of cold brine at about 
10° Fah., which reduces the temperature 
of the high pressure air to about 15° Fah. 
The high pressure pipe then enters and is 
enclosed in the exhaust pipe of the appa- 
ratus in a coil containing 260 feet of 1%- 
inch pipe, the internal pipe size not stated, 
but probably 34-inch pipe. The small 
pipe emerging from the large coil at the 
bottom, enters the liquefying flask with a 
regulating cock, as shown in the cut. The 
regenerating coil and flask being enclosed 
in a thoroughly insulated chamber, the 
operation may be as follows: 

Taking the air from the primary com- 
pressor at 324 lbs. pressure and at normal 
temperature or less by artificial cooling, 
say to 30° Fah., the high pressure com- 
pressor carries the pressure with a third of 
its previous volume to, say 972 lbs., which 
will raise the theoretical temperature to, 
say 520° Fah. 

This temperature should be so much ab- 
sorbed by the refrigerator (R) as to allow 
at the start of the machine, of a tempera- 
ture below the normal at the expansion 
nozzle in the flask. The expansion of the 
air from 972 lbs. to 324 lbs., say 3 volumes, 
or 43 atmospheres, reduces the tempera- 
ture by expansion, theoretically, to about 
400° below zero, Fah.; but in considera- 
tion that the material of the apparatus is at 
normal temperature and the specific heat 
of air being of low degree, a large part of 
this excessive cold must be absorbed in the 
material of the apparatus and its insula- 
tion, in order to bring the whole apparatus 
down to a p:oluctive temperature. This 
can only be done by operating the airin a 


cycle, by which the cold produced by ex- 
pansion in the flask is utilized in the outer 
coil for reducing the temperature of the air 
in the inner coil. The time required for 
cooling the insulated apparatus to the 
temperature for producing liquid air in the 
flask was found to be 5 hours; when the 
machine became a constant producer of 
liquid air at the rate of six pounds per 


hour. G. D Hiscox, 


Air Brake Service. 

The air brake is one of the applications 
of compressed air that has made a perma- 
nent place in its own field, and its devel- 
opment brings out some interesting facts 
in connection with train service. 

During thethree years that the high-speed 
brake has been in service on the Empire 
State Express not a single case of slid flat 
wheels has been reported. 1886 to 
1896 the distance required to bring a pas- 


From 


senger train to a stop has been reduced 
one-half. This is due to the use of the 
high-speed brake instead of the plain auto- 
brake. The which a 
train can be stopped from a speed of 4o 


matic distance in 
miles is nearly twice as great as that from 
which it can be stopped from a speed of 30 
milesan hour. To stop a train going at 
the rate of 50 miles an hour, the stopping 
distance is three times as great as that re- 
At 60 miles 
an hour the distance required for stopping 


quired at 40 miles an hour. 


is about five times as great as that required 
for 30 miles an hour, and more than two 
and one-half times as great as that required 
at 40 miles per hour. 


Work is now progressing on the construc- 
tion of the Pneumatic Despatch System to 
connect the New York and Brooklyn Post 
Offices. The Batcheller Despatch System 
will be used to convey letters, parcels and 
other postal matter between these points. 
Tubes are being laid in Park Row, New 
York, to the Brooklyn Bridge and thence 
over the Bridge to Brooklyn and to the 
General Post Office. 
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COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of CoMPRESSEDAIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


COMPRESSED AIR: 

The article on air hoists in the last num- 
ber of COMPRESSED AIR may have created a 
wrong impression on the minds of a great 
many people who do not use air hoists. 
Those who use straight lifts know the dis- 
advantages of them and the difficulties 
attending their use. They also know their 
good points and what a saving in time and 
labor they effect with them. The people 
who do not use air hoists may get the idea 
that there is no air hoist on the market that 
will hold a load absolutely and without 
qualification or do successfully any or all 
the work of hoisting or lowering loads that 
may be required of it. 

There is such an air hoist and we show a 
cut of it. This is the pneumatic motor 
hoist made by the Empire Engine and Mo- 
tor Co. of 26 Cortlandt Street, New York 
City. 

This is a hoist that will do any of the 
work required of an air lift or electric hoist 
and do it without the danger or difficulties 
attending their use for certain classes of 
work. In the first place there is a great 
saving of head room as there is no cylinder 
used, consequently no thought has to be 
given to the hoist itself in regard to length 
of lift wanted. The length of chain is its 
only limit of lifting. It will hoist accu- 
rately and steadily one quarter of an inch 
or twenty-five feet. The method cf oper- 
ating is exceedingly simple: the operator 
having perfect control of the motor at 
points. One of the strongest points made 
in favor of this hoist is its power of abso- 
lutely holding any load up to its full capac- 
ity at any point of the lift. This point is 
made without qualification, and the Com- 
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PNEUMATIC MOTOR HOIST. 


pany guaranteeit. Itis so constructed that 
it does not depend on the air pressure at 
all to maintain the load. In fact the motor 
may be detached from frame while load is 
suspended without affecting the load in the 
least. ‘Then too in starting or stopping or 
in changing the weight of a load there is no 
vibration or jumping as in a cylinder lift, 
consequently no danger of blowing out 
cvlinder heads or hose connections. What- 
ever the change of load the hoist will be 
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steady and uniform. Another good feature 
about this hoist is that you can use it 
wherever you have the necessary eye bolt 
or hook; it is independent save for hav- 
ing to be near and within reach of the air 
pipes asa hand hoist. It is invaluable in 
foundries and all places where accurate and 
reliable work is required. 

The motor used in this hoist is of exceed- 
ingly simple and durable construction, and 
is the same as that used by the Company in 
their portable reaming and drilling ma- 
chines. It is reversible having to be reversed 
before chain or load can descend. 

F. V. GREEN. 





COATESVILLE, PA., July 28, 1897. 
COMPRESSED AIR : 

We have your July issue and note the 
wail of your correspondent. He is only 
one among hundreds. If you could get all 
the users of air hoists in Madison Square 
Garden, and read that to them there would 
go up such a hearty ‘‘Amen’’ that the roof 
would shakeand graceful Dianaon the tower 
would think she was back in Ephesus with 
Alexander the coppersmith. 

If the piston of an air hoist is tight, and 
the valve don’t leak, anybody knows that 
the load will be held indefinitely. But 
the great trouble is when a man gets to 
wanting an air hoist, he begins to ask ‘‘how 
cheap”’ instead of ‘‘how good.’’ So instead 
of the hoist being made from cast iron and 
accurately bored out perfectly smooth as it 
should be, witli a piston made with leather 
cup and cast iron backing, which backing 
should so nicely fit the bore that it nearly 
holds the air without any leather cup, in- 
stead of being made this wav nearly all the 
small hoists are made from brass, iron or 
steel pipe which is so cheap and easy to 
make. 

When made of brass the tubing is taken 
just as it comes from the mill, and is neither 
round or smooth like a bored cast iron cyl- 
inder. So the piston must be made a very 
loose fit, or it will stick while the pliability 


of leather is depended upon for it to adjust 
itself to the inequalities and roughnesses of 
the bore. Such a hoist will leak more or 
less of course, but for looks of work it will 
do fair service and it is cheap. 

When steel pipe is used it is bored out, 
but because it is only a little more than 1% 
in. thick, it is hard to keep it round, rarely 
is bored round,and when the weld is made, 

















RIDGWAY OIL CONTROLLED HOIST, 


always shows up more or less seamy when 
bored. The leather cup as in the brass 
pipe is expected to be obliging, and so 
such hoists while they must leak, for lots of 
work, will pass muster, and they are cheap. 

Then to prevent these air hoists from be- 
coming veritable air guns and shooting the 
piston through the roof or at least try todo 
it. When anything goes wrong, elaborate 
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valves must be used. Ina little while these 
valves get leaky of course and the load 
wont stay where the owner wants it, and 
then goes up the plaintive cry we just now 
hear from your correspondent. 

An air hoist needs but one simple valve, 
and that a cock like you use on your gas 
fixture which runs for years withou a smell, 
that is all and that is enough. To prevent 
jerkiness and running away when anything 
happens, such as the breaking of a chain 
or the careless throwing on a full head of 
air when there is no load, we submit our 
plan of oil governing by putting a quart or 
two of oil in the piston rod. This with 
our cast iron bored cylinders costs more 
than the pipe affairs and is worth more. 
Whether we can sell them depends; to be 
determined by how sick people are of the 
other sort. We have just put it on the 
market. It isa magnificent tool, but you 
know how things are, the fellow who makes 
the cheapest thing that will pass muster 
knocks the persimmon. 

CRAIG RIDGWAY & SON, 
Engineers, Founders and Machinists 
Editor COMPRESSED AIR: 

In a certain experience with Air Com- 
pressors the question arose as to the quan- 
tity of water used by the water jackets on 
simple machines, and in the intercooler on 
compound machines, for example, take a 
simple machine 14° by 18", and a compound 
machine 10° by 12°. 

Take the temperature of water to be used 
at 60°, can you say how much water will be 
used by the water jacket on the simple 
machine, and how much will be used in the 
water jackets and intercooler combined on 
the compound machine? In the case men- 
tioned the cost of water is, say, 8 cents per 
1000 gallons, and used only to operate the 
compressors, ; 

All water in excess of that used in the 
boiler was thrown away. 

Figuring coal at $2.00 per ton and a boiler 
that will evaporate about 6 pounds of water 
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to each pound of coal, I would like to have 
your estimate as to the cost of operating 
each machine. 
CHICAGO. 


Yours, 
ENGINEER. 


The question presented here is best solved 
by the use of a mathematical formula. How- 
ever, as the average reader of this column 
might get a better understanding without 
the use of symbols, we will try to present 
the matter as clearly as we know how with- 
out them. 

The amount of heat taken up by a pound 
of water has been determined experiment- 
ally a number of times, and is a matter of 
common knowledge to the engineer. 

The increase in temperature in compress- 
ing air is also known, for every terminal 
pressure or it can be easily taken with a 
thermometer. 





Having given both the temperatures of 
air, before and after compression, also the 
temperature of entering and exit jacket 
water, we can obtain the pounds of water 
required for every pound of air (say 13 cu. 
ft. free air) by dividing the rise in air tem- 
perature by the rise in water temperature 
and multiplying this quotient by 0.2375. 

There is considerable radiation going on, 
however, from unjacketed cylinder heads, 
and the above product can safely be divided 
by 2 or 3 to give the weight of water neces- 
sary for assumed conditions of temperature. 

It is common practice to use the jacket 
water as feed water for the boilers. 

The following is from a recent test obser- 
vation. 


HOMO) MIT OtOMIOE: fies) csc cence 78° 

Temp. of air at discharge ............ 356° 

EIDG TH VOMID OF WAR oes) o.c sion sos ae vi 278° 

Temp. of entering jacket water........ 46° 

Temp. of leaving jacket water........ 94° 

VTC al 1 + Og a ae a art 48° 
27! 


{8 8 5:8x.2375=1-37 
1.37 


.68 per pound of air. 

Actual as found by test, .31 per pound of 
air. This is due to very /arge radiating 
surface in the plant tested and indicates 
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that 3 or 4 would be a better divisor in that 
case. 

If much water is used its temperature 
will be but little increased in passing 
through the jacket, and if little water is used 
the temperature may rise 30° or 4o° in the 
water, but as this would still be much cold- 
er than the air it would still play an import- 
ant part in cooling the air. 
a few actual conditions. 


We give below 
An 18’ x 24" compressor (air pressure 80 
pounds) used one pound of water per min- 
ute for every 14 cu. ft. of free air, and in- 
creased the temperature of water from 53‘ 
to 73°, so here it would have been better to 
use more water, say about a pound for 8 or 
1o cu. ft. free air. 

On a compound machine the quantity 
used was one pound of water per minute 
for 8 cu. ft. of free air, and increased tem- 
perature of water from 56° to 83°, or where 
more water was used, that is, one pound 
per minute to 2% cu. ft of free air, the 
temperature would be increased from 56° 
to 66°.—Ep. | 
Editor ‘* Compressed Air” 

It is proposed to run a horseless carriage 
by compressed air, and the arrangement is 
to construct a light vehicle on the bicycle 
principle with a good air motor, using air 
reheated from a steel bottle compressed to 
a high pressure of 1,0co to 2,000 lbs.; this 
apparatus to be used for conveying per- 
sons from one point to another within a 
few miles. 

For the information of myself and other 
readers who favor air whenever it can be 
used, will you please answer the following: 

A pair of single-acting cylinders, 214” 
diameter by 5” stroke, at 100 lbs. air. What 
power will this develop when air is heated 
so as to use it by expansion, and how long 
will a steel bottle of 2 cubic feet at 2000 
lbs., run the engine, and what horse-power 
will it take to charge the bottle? Also, 
what revolution per minute would the en- 
gine run at its full horse-power? Could the 
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air be used without heating, and would it 
freeze up the engine ? W. J. KE. 
Leavenworth, Kans., July 16. 


[Compressed air as a motive power has 
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many economical and useful applications, 
but it has its limitations. Our hope in this 
direction seems to be confined to the possi- 
bilities that might result from the use of 
liquid air, At present there does not seem 
to be much encouragement in the use ot 
compressed air for motor carriages. The 
limited space attainable and the weight of 
the apparatus seems prohibitive. A steel 
tube of one cubic foot capacity with air at 
2,000 lbs. pressure (say 9” diameter), will 
contain 268 cubic feet free air, and power 
required to compress this quantity per 
minute will be 268 x .43—= 115 H. P.; or if 
done in one hour’s time, will be 2 H. P.' 
and this calculation is based upon the very 
best type of 4 stage compressor with per- 
fect intercoolers. 

A pair of 2's" x 5° single-acting cylinders 
operating at 100 lbs. pressure, require each 
32 cubic feet free air when running at best 
speed (say 400 revolutions per minute), so 
that out of a storage reservoir of 2 cubic ft. 
you will only get a run of about four 
minutes. 

The weight of a Mannesmann steel tube 
g’ diameter, per cubic foot storage, is 82.2 
lbs., and weight of 1 cubic foot air at 2000 
lbs., is 10.2 lbs., making a total weight of 
92.4 lbs. for every 2 minutes the carriage 
will run.—ED. ] 

CHARLESTOWN, Mass., Aug. 6th, 1597. 
COMPRESSED AIR : 

Some experiences in connection with the 
early use of compressed air at the Hoosac 
Tunnel may be amusing if not instructive. 

It was clearly understood by those who 
were devising and building compressors 
and drills, that steam could not be used in 
Tunnel work. 

The drills were simple and strong ma- 
chines, the Burligh type being the first and 


I think, the only ones were there. 
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In the very beginning it was determined 
to put the drills in charge of the foreman 
of miners, instead of introducing a new ele- 
ment in the way of skilled or even common 
mechanics, with whom the other men would 
have no sympathy. It was thought more 
important to have men, who, through their 
experience, knew how to place holes which 
would do the most work, than to have men 
ignorant in this respect, though, familiar 
with the construction of the drills, which 
they could scarcely injure. This plan proved 
successful, and secured harmony all ar- 
ound, 

But even while using compressed air, at 
the east end there were many who believed 
that steam would do just as well. In order 
to convince such, and secure uniform belief 
on this subject it was determined to make 
the trial. 

A point was selected which was as near 
out of doors as any thing on the work, the 
central shaft. This was an ellipse in form, 
its axis being 27 and 15 feet respectively. 

It was then down 74 feet from the surface. 
There were no means of compressing air at 
this point, but there was an engine of 100 
horse power for hoisting, and 3 boilers, set 
up and in working order. Soa drilling ma- 
chine intended to be used with air was set- 
up on its tripod and the work begun. The 
escape steam was carried by a rubber hose 
into the water in the bottom of the shaft. 
The hose was shifted about from puddle to 
puddle, until all the water became boiling 
hot, and it became a very serious question 
When the 
water under foot would take no more steam, 
it must of course take to the air, which soon 
became so thick that a man could not see 
his hands before his face, nor find air 
enough to breathe. 

In addition to this the drills of course 
could not be directed aright, and they also 
became so hot that they could not be 
handled. 


where to find standing points. 


So by this simple and inexpensive trial, 
everybody was convinced, and no more 


talk about it was heard. 
As in much of this world’s experience, 
‘seeing is beleiving.”’ THOMAS DOANE. 


The Hartford Air Compressor. 

Some years ago recognizing the demand 
for an hydraulic air compressor that would 
do quick economical work without getting 
out of order easily, the L. E. Rhodes Co., 
of Hartford, Conn, began a series of experi- 
ments to devise something more simple and 
efficient than the pumps on the market. A 
pump of the double acting form was finally 
adopted, the designers believing that that 
class of compressor would do much quicker 
and more efficient work than either the 
single acting pumps with their wasteful 
springs or weights and their intermittent 
action, or the clumsy ‘‘tank’’ styles with 
their waste air space to consume power and 
their various floats and valves. Theaimin 
the first place was to secure simplicity and 
next to prevent waste of water or air. How 
successful they have been in combining the 
advantages of the old pumps and eliminat- 
ing their defects is realized when it is seen 
that in the Hartford Air Compressor there 
are less than half the parts usually necessary 
and no valve packings. The valve is a 
marvel of simplicity and efficiency and the 
entire force of the water is utilized for there 
are no narrow ways to choke and cause 
friction, with no weights to work against 
nor auxilary cylinders and waste air spaces 
So it is claimed for 
this pump, that it will keep up the desired 
air pressure with less water than any other 
on the market. But the most noteworthy 
improvement to guard against waste is the 
system of regulating. The L. E. Rhodes 
Co. maintain that loss of speed must be the 
result where the ordinary practice is pur- 
sued of regulating down the pressure of the 
water (before it enters the compressor) to 
the desired air pressure and moreover 
that there is a great chance of leakage if 
the water is constantly bearing on the ma- 
chine, whether air is being drawn or not. 


to consume power. 
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Consequently they have adopted a device 
whereby the water is shut of entirely when 
no air is being used. As air is drawn the 
regulator automatically opens and allows 
the maximum water pressure to bear on the 
pistons, insuring such a quick action that 
the desired air pressure is immediately re- 
gained, which in turn causes the regulator 
to close. The benefit of the maximum 
water pressure is thus obtained to drive the 
pistons rapidly, and constant strain on the 
pump is avoided with its consequent leak- 
age, for when the pump is not working the 
water is shut off as if by a faucet. The regu- 
lator is simple and easily adjusted. 


Compressed Air Refrigeration. The Earliest 
Ice Machine. 

The earliest known appliance for making 
ice by compressed air, seems to have been 
invented and put into actual practice by Dr. 
John Gorrie of New Orleans, La.; whose 
patent dates May 6, 1851, although ice was 
actually made in his machine at Apalachi- 
cola, Fla., in the summer of 1850. 

The machine consisted in its essential 
operating parts of an air compressing cylin- 
der and piston operated from a crank-shaft 
by connecting rods. 

A small injection pump operated from a 
cam on the main shaft, so adjusted as to 





HARTFORD AIR COMPRESSOR, 


Long practical use has now substantiated 
the claims of the manufac‘urers that the 
Hartford Air Compressor gives a maximum 
coservice at a minimum cost for water and 
repairs. All the force of the 
utilized, insuring speed and 
efficiency, and there is no annoyance wait- 
ing for a tank or cylinder to empty and no 


water is 


very high 


waste of water through leakage. Extremely 
simple in design; with the troublesome 
springs and valve packings done away 
with; high grade in construction with a 
quick easy action and positive regulation, 
the Hartford Air Compressor truly seems 
an advance over anything yet devised. 


inject a small spray of cold water into the 
cylinder during the latter part of compres- 
sion at each stroke of the piston; thus be- 
ing the leading practical application of the 
injection system for cooling the air during 
compression; the compressed air and injec- 
ted water being driven together through 
the exit valves and through a coil of pipe 
immersed in a tub of cold water, to the re- 
ceiver, from which the injected and con- 
densed water was drawn off through a 
waste cock at the bottom. 

On the same platform and connected with 
a crank on the main shaft, was located the 
expansion cylinder with its piston and con- 
necting rods. 
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The size of the expansion cylinder wes 
made somewhat smaller than the compress- 
or cylinder to compensate for the decreased 
volume of air due to the difference between 


adiabatic and isothermal values in com- 
pression and expansion for both cylinders. 

The expansion cylinder was also provid- 
ed with an independent injection pump 


The expansion cylinder being enclosed 
in a brine jacket with outlets for the cold 
exhaust and injection, through pipes ter- 
niinating in the brine vat, for the purpose 
of utilizing the refrigerating effect of the 
expanded air for its full value; the free air 
finally permeating the ice making chamber 
above and an outer insulating case sur- 
rounding the brine tank and expansion cyl- 

















MODEL OF ICE MAKING APPARATUS, 


operated from a cam on the main shaft by 
which an injection of a non-freezing liquid 
(brine) was made, which by the convection 
of its heat to the cold air, it becomes a cool- 
ing medium and was carried with the cold 
air through the exit valves and connecting 
pipe into the cold reservoir surrounding the 
cylinder, 


inder made its exit through a coil in an in- 
sulated tank for cooling the water to be 
frozen, which was drawn from the cooling 
tank into the freezing cans of the form much 
in the: style as now used and placed in the 
cold brine tank for the freezing operation. 
It may be seen from the amply illustrated 
description in the patent specifications, and 
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from the testimony of persons that saw the 
apparatus, that Dr. Gorrie had conceived 
and put into practice a device almost per- 
fect in principle for refrigeration by com- 
pressed air at least a score of years before 
it became a commercial factor in any 
form. : 

The idea of using the terminal exhaust 
for cooling the water to be frozen, to near 
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Lightfoot, Hall, Bell and others in England 
and on the Continent, and by Hunt, Allen 
and others in the United States; for, in 
leaving out some parts of Dr. Gorrie’s Ma- 
chine,the principles of all the later machines 
are covered. 

A reference to our illustration will show 
the details of construction of the com- 
pressed air freezing apparatus of Dr. Gorrie; 
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COMPRESSED AIR APPARATUS FOR MAKING ICE, 


the freezing point wasa most important one 
in the matter of economy. 

The whole apparatus as completed in 
1850 seems to have been the result of several 
years of study and experiment, and as now 
viewed was a most complete and advanced 
conception of the later developments of re- 
frigeration by compressed air as made by 


the power for running the machine not be- 
ing shown. 

A. The air compressing cylinder. 

B. Receiver or compressed air tank. 

R. Cooling tank with air pipe coil P. 

D. Injection pump for compressor spray, 
operated by cam and bell crank, 

C. The expansion cylinder. 
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} E. Expansion cylinder injection pump, J. The freezing can or tank. 
drawing brine from the jacket W and forc- A charging tank containing fresh water 
ing itin a spray into the expansion cylin- for supplying the freezing can, is placed 
ay, der, by which the brine is quickly cooled overhead. . 
and discharged with the cold air into the The other lettering indicates details readi- 


upper section of the brine jacket and tank. ly understood by inspection. 
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PNEUMATIC APPLIANCES. 


PATENTS GRANTED JULY, 1897. 


Specially prepared for ComMPRESSED AIR from the 
Patent Office files by Grafton L. McGill. 

No. 585,927. — Air-Brake Mechanism.— 
Edward A. Trapp, New York, N. Y. 

A pump supplies the main reservoir to 
which the engineer’s valve is connected, 
said valve being also connected with the 
main pipe-line, from the reservoir, and its 
exhaust. The engineer's valve comprises 
a piston and plug-valve, both operated in 
one direction by a hand lever. ‘The piston 
valve is exposed to the pressure in the 
reservoir, and controls the passage of air 
from the reservoir to the main pipe line, 
while the plug-valve, which is conical, is 
seated at its upper and lower ends at oppo- 
site sides of the passage through the valve 
casing through which air from the main 
pipe-line exhausts. On each car a signal 
and auxiliary reservoir are located. while 
the engineer controls the means for per- 
mitting the air in the reservoir to sound 
the signal. 


No. 585,955.—Air Compressing and Cool- 
ing Apparatus.—John Flindall, Chi- 
cago, Ill. 

This device comprises a by-chamber lo- 
cated in communication with a water-sup- 
ply pipe. This by-chamber extends above 
the point to which it is filled by the water 
and has in the upper portion an air-inlet 
and outlet to control the flow of air, and 
also a pipe or cylinder into which the air 
is forced and compressed by the water 
which enters the by-chamber from the 


supply pipe. 
No. 586,100.— Air Compressor.—Walter 
H. Knight, New Brighton, N. Y. 
An air compressing cylinder is used in 
conjunction with a hydraulic pump, with 
which it has communication controled by 


air-valves. The liquid is caused to circu- 
late through the hydraulic pump and air- 
compressing cylinder, instead of only into 
and out of the air-compressing cylinder, 





No, 586,127.—Air Motor.—Joseph H. Hoad- 
ley, New York, N. Y. 

This invention embraces the arrange- 
ment of the valves controlling the ports 
connecting the pistons with the source of 
fluid pressure supply. When the piston 
completes its stroke, the air compressed 
by the piston throws the cut-off valves 
open, while the pressure from the cylinder 
through cut-off ports closes the cut-off 
valves. 

No. 586,155.—Pneumatic Sole.—Julia F, 
Bascom, South Milwaukee, Wis. 

A removable shoe sole, hollow through- 
out, is provided with an expansible bag 
which is inflated with air. 


No. 586,669. — Air Compressor. 
Shedlock, Jersey City, N. J. 


Alfred 


Two opposite pistons are alternately re- 
ciprocated by power from an interposed 
shaft on which is keyed a cup-shaped cam. 
One-half of this cam has a gradually in- 
creasing rise, and the remaining half falls 
and then rises. Connecting mechanism is 
located between the cam and the pistons 
for reciprocating the latter. 


No. 586,946.—Pneumatic Press.—Philo C. 
Blaisdell, Bradford, Pa. 

The cover of the cylinder has a centrally 
perforated port-face for a disk valve, inlet 
and exhaust ports of said face. The disk- 
valve has a central perforated stem and 
port for admission of air through the port- 
face. The valve is oscillated by its stem 
to control the cylinder ports. The cylin- 
der has a vent at its upper end. The valve- 
stem has a vertically swinging arm which 
is connected with a foot-lever. 
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NOTES. 





Iam much pleased with your paper, and find it 
very interesting reading. 
JOHN R. ALLEN, M. E. 
Ann Arbor, Mich. 


The June number of COMPRESSED AIR in transit 
to Europe was ‘damaged vy immersion in sea 
water.’’ The esteem in which the journal is held 
isshown by the prompt demand on the part of 
our subscribers for copies that were sound, It 
shows also that COMPRESSED AIR is kept by sub- 
scribers for reference, as an unsound copy will 
not do for that purpose, 
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This Wrench is drop forged from bar steel. 
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Prof. Ccoley, of Ann Arbor, has spoken to me 
of your journal. Please send me a sample copy of 
the same. 

C F. W. BECKER. 

Dry Dock Engine Works, Detroit. Mich. 





Please send us sample of your magazine, and if 
what we want will subscribe for it. 
FOLEY BROs, 
Olean Steam Marble and Granite Works, Olean, 
N. Y. July 20, ’97. 
Enclosed please find one dollur in payment for 
COMPRESSED AIR for one year. 
FOLEY Bros. 
Olean, N, Y., July 27, ’97. 





PIPE WRENCH. 





Does not /ock upon the pipe. The 


moveable jaw and the nut are made with a round top and bottom thread, guaranteed not 
to strip or burr.—An inserted jaw is placed in the handle, which can be renewed. 


FOR SALE BY ALL JOBBERS. 


TRIMONT M’F’G CO, Roxbury, Mass. 


Empire Engine & Motor Co, 


26 CORTLANDT ST., NEW YORK. 


ALLL AAA AAA AAA 


Reamers that Wont get Stuck or Break Down. 


DRILLING AND TAPPING MACHINES THAT REVERSE 





Hoists that Will Hold a Load, Without Depending on the Air 


Pressure. . ...- 


MACHINES SENT ON TEN DAYS TRIAL. 














COMPRESSED AIR. 


The Only Sanding Device 











. Ls Giving Sand to both 
Se Front and Back 


Drivers. ...., 


No change in Sand 
Box Saddle when 
applied to Old 


No delay 
to Engine for 
it can be applied 
in six hours. 


Delivery Pipes Only One-Half Inch. 





Descriptive Circular on Application, 





Western Ry. Equipment Co. 


ST. LOUIS, MO. 


[O those using compressed air in their works, it will 
probably be a matter of interest, to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
‘‘Red Lead Paint’’ on the Iron work of the New U. S. 
Appraiser’s Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by hand—for further information write 


t 
j TURNER MACHINE CO., 
35 W. 14th Street, New York. 
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THE WOLSTENCROFT 
PNEUMATIC TOOL CO., 





(FRANKFORD ) PHILADELPHIA, PA.° 


Manufacture Pneumatic Tools as follows: 


Size 
Diameter 
Hammer. 


4% inch for fine Carving on Onyx and Soft Stones. 


3g ** * fine Carving on Granite and Marble. 

4 6% 66 6c 66 66 ‘é sé 6 

5g ‘* §* sunken letters‘‘ ” wi “ 

4 sé sé raised sé sé s- «6 sé 

r ‘* ** roughing around letters on Granite and Marble. 
14% ‘* ** heavy cutting on Granite, Blue Stone ‘ s 

13g ‘* ‘* chipping and caulking bath boilers and light 


tank work. 


1% ‘* ‘* beading boiler flues, chipping and caulking 
locomotive tenders and portable boilers, 


‘* heavy boiler caulking and metal chiy:ping; also 
for use in scaling armor plates. 


13% ‘* and 2 inch. diameter hammer Tools, made on order, 


The Patents under which the above Tools are manu- 
factured, have been sustained by the United States Court. 


TOOLS SENT TO RESPONSIBLE PARTIES FOR 30 DAYS TRIAL, 





- - . - - EFFICIENCY GUARANTEED... * 





COMPRESSED AIR. 


United States Metallic Packing Co., 


PEILADELYHIA, PA. 


ee ain Milas 
= SS - 


Manutfacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 
. DRILLS, 
8 TRACK SANDERS, 
7 BELL RINCERS. 


METALLIC PACKING FOR ALL KINDS OF SERVICE. 
CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH i3th STREET. 


MANNESMANN TUBE WORKS, 





SSS 





MANUFACTURERS OF 


Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 


Tested and approved by the highest authorities and Governments of Europe and 
America. 

Each Tube is carefully tested, and a Government Test Certificate is furnished with 
each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 

















COMPRESSED AIR. 


Do You Roast Your OresP 
» LOU CAN SAVE... 


FUEL COST UF REPAIRS AND LABOR, 


USING 


The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO., 


21 & 23 Fremont ‘Street, _San Francisco, Cal. 











SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


dei TE NASON" AIR-HOIST 


. CYLINDERS .. 


For use in conjunction with Compressed Air. 


in sizes of from 2 in. toS8in inside diameter, with lift of hoist 
from two to ten feet. 





CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 


. SAFE, SIMPLE AND RELIABLE ... 





Correspondence Solicited. 


NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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= PULSOMETER "38 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED., 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
W. A. CROOK & BRO.’S CO., 


Manufacturers of 


mproved Hoisting Engines, 


FO PILE DRIVING, RAILROADS, BRIDGE 
BUILDING, MINES, QUARRIES, COAL 
ee HOISTING anp BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 









OVER 350 SIZES AND STYLES, 
Log Hauling by Steam and Suspension 
Cableways. 
BOSTON OFFICE: 
47 Pearl Street, cor. Franklin. 


MAIN OFFICE AND FACTORY: 
117-123 Poinier Street, Newark, N. J. 


SALESROOM : 
143 Liberty Street, - New York. 
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— ON ADMIRALTY AND WAR OFFICE LISTS.— 


&MANNESMANN TUBE C: L: 


Lanpore R.S.0. SoutH WALES. 
LARGEST MANUFACTURERS OF WELDLESS STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,GAS AND 5 


HYDRAULIC TUBES | 
AND 
BORING BARS 



































HOLLOW PROPELLER SHAFTINCG 


, SWELLED. 


BAILONO 





TUBES 


cs 


S3aEns 


AY EARLS COURT 





CYCLE 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot Kast 23d Street, New York. 
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Water Pumped by Compressed Air. 








POHLE AIR LIFT PUMP IN OPERATION. 


THE INGERSOLL-SERGEANT DRILL CO., 
PNEUMATIC DEPARTMENT, 


HAVEMEYER BUILDING, - - 


THE * 


ENGINEERING 
MAGAZINE § 


s AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“* The Century lie industrial world and the Review of 
Reviews to evugineering literature — the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of our tmes. It gives each month an.exhaustive 
Review and Index to the world-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, electncal, railroad, mining, and 
mechanics] industries. It has a larger bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature. 
It is priceless to the active man who neecs to keep in touch 
with current developments. Its every page carries a hving 
interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. Its subscnbers 
are its warmest advocates and the Magazine itself is its 
best solicitor. Sample copy /ree 


30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
320-122 Liberty St., New-York, U.S.A. 
VARA WN 








seater sahara tates 
SILLLMLLAS 
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NEW YORK. 


Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS. 12m0, cloth, $1.50 


John Wiley & Sons, New York. 


: Would you like to make 
some extra money? 


We will give a very liberal commission 
to any one who can make upa club of 
ten subscribers. 


Write for terms, 


COMPRESSED AIR, 
26 Cortlandt Street, N. Y. 


Patents, Trade Marks, Designs. 


Searches as to Novelty; Reports on Infringements; 
Patent Matters Exclusively; 15 Years Experience. 
Refers to Publishers this Magazine. 
FRANKLAND JANNUS, 
Attorney-at-Law, Atlantic Bld., W ashington, RK < 


Always have Title Examined before Investing in 
Patent Property. 
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HOGAN WATER TUBE BOILERS 


PERFECT IN DESIGN. 


Z 
< 
b 
5 
5 
: 
6 
Z 


Always give entire satisfaction. Combines every desirable feature in 


boiler construction and design. 


SAFE, EFFICIENT, DURABLE, FREE FROM SCALE on heating 
surfaces. Has POSITIVE and CONTINUOUS CIRCULATION. Need 


no feed water heaters or steam separators. 
Delivers all steam above the water line. 


The WATER LINE is STEADIER than can be found in ANY 
OTHER WATER TUBE BOILER. 


- « Manufactured by 


HOGAN BOILER COMPANY, MIDDLETOWN, N. Y. 

















(@ STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN fe asinine 
RUBBER MF’G CO. 


a * 


Steam Packing, ESD 
Pump Valves, ans tame 
Air Compressor Valves, dy sm 


Rubber 
Belts, 
Car 
Springs, 49 
Gaskets, 


Suction bs abil aeanne FRANK CAZENOVE JONES, 
Hose, PRES’T AND GEN’L M’G’R. 


Emery Wheels, 
ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. (onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE. 


CTRIC- FUSE 


Victor Electric Platinum Fuses. 

Superior to all others for exploding any make 
of dynamite or blasting powder. Each fuse folded 
separately and packed in neat paper boxes of 50 
each. All tested and warranted. Single and 
double strength, with any length of wires. 


“Pull Up” Blasting Machine. 
The strongest and most powerful machine ever 
made for electric blasting. No. 3 fires 30 holes. 
No. 4 fires 50 holes. No. 5 fires 100 holes. They 
are especially adapted for submarine blasting, 

large railroad quarrying and mining works. 


Victor Blasting Machine. 
No. 1 fires 5 to 8 holes; weighs only 15 Ibs., 
= adapted for prospectling, stump blasting, well 
sinking, etc. 





STANDARD ELECTRIC FUSE AND BLAST TESTER, WIRE REELS (New 
Design), LEADING AND CONNECTING WIRE. 


MANUFACTURED ONLY BY 


JAMES MACBETH & CO., 128 Maiden Lane, New York City 











—_— Alr Compressors 


WITH COMPOUND 
AIR CYLINDERS AND 
RECEIVER- 
INTERCOOLER. 


This design gives 10 to 15 per 
cent. increased efficiency over the 
common type of air cylinders. 


wEren| ROCK DRILLS. 
| CHANNELERS. 
~ COAL CUTTERS. 


"THE POHLE AIR LIFT PUMP. 
oar -INGERSOLL- SERGEANT (io 


HAVEMEYER BUILDINC, NEW YORK. 


JUST ISSUED 
Catalogue No. C) 


| CLAYTON 
Air Compressors 


And mailed FREE on application. 





Special Air Compressors for all R.R. Car Shop Use. 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt St... NEW YORK. 














